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im&mi] - (c=x) n hi as 
stains w ^ *4**£-t-sai*s 3 is^o^m^^ n > 

IW#«5] ±15- (C = X) N^SSr^rf SflS* 
tt (^^, Xl*»*lS*S:fcli^ ^^JB^*:^"*-) *5<fc 
Tj/atLtZT^Iz-T t IT, — «5tR (C = X) NH 

2 (5t«K Riir^i, r/u*/u£*fc«:T y-/wg 

XttK^JK^-^fett-f^-^iK^Sr^-r) "C*Six<5 20 

-r*flt#«l, 2, 3 4^:tt4 0V^tt^{C|a«<OjfeJR 

IW#«6] ±IS- (C = X) NHzMftSft^ 
tt Xi4K*lB^-*^li>r^»?iR^-«:^-r) *5<fc 

»&ffi^5C££*M»i:-rs»3ft^l, 2, 3£*:te4 

[W*«7] ±1E- (C = X) NH 2 I^tt5U 30 
« XliK*JS^-*^tt^r^i>lR^Sr^r) *5<fc 

[«*a8] ±IB- (C = X) NH 2 l^t5fc^ 

tt5»*ai, 2, 3^fcli4«OV>TtU^Cf5ttO^ 
I7^P^7- V»©»ia*». 40 

[SS*« 9 1 iS*^ 1-8 ov^-r*td* l oicistto^ 

[0 0 0 1] 
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-ry ^^-ffl«3t«*iciBi-*o 
[0002] 

^»:J:9TiOPc«Et5^t^fc5) 

tlTfe^ Mo s e r Tphthalocya 
nine Compounds, ReinholdPu 
b 1 . C o. (NY) (1 9 6 3« J fcfi^tt TTh 
e Phthalocyanines, CRC Pre 
s s (1 9 8 3« j JC»L<IB*Sttr^5 0 ^ilb 

mi it, m7k7*/i>mm, &m&>z>\^^*?^it&m 

^ni/7-yi, t^yf^^^i.7^pv'7^yi, 
>^-7^ffiis^t, Mti^i, 3 - ^-r ^ / 

62-256865-25686 7 -»4>«#^fEtt*iX 

[0003] ud»u*dse>, wtt^<D*ffi-ett % B5#&,£ 
* 7>>4t&m kmfr7 ? /um&>z>\,^7 ? u zz vv^m 

SrKJS Me P c (D^vifv-^^^b^Sr. 

^8iatMePc««MePc [M e P c 

(CI) „ , „lil-16 <DSR«:^i-] oa^tt^ai 
il^Mo T i OP cKMU ^i¥3 - 1 1 3 

5 8 J§-4*$ftlcii, i<7)J: 9 te«**{Mk-&4fco»Att* 

ZJjmXte±J&m*<OC 1 (D5c*»«ffili 0 . 38- 
0. 9 2fi«:%i:**i:IB<ftS*bT^5 0 Ml-, ^^Bg 

6 2-2 5 6 8 6 5-2 5 6 8 6 7 itttf, 

4*t6^an^^^7^ov/7^>(D 
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[00 04] *1t. Ztlb<D!K&*ffioJj&bLX. 7 
fu-hV/^bT^^-T&fcfc&ft^fzm. 1, 3- 

i?4 ^ s-c y<4 > vi) >«rHM*u ft^-c;© i, 3- 

¥3- 1 1 3 5 8^«^) 0 rO^&T-li, fclfc±m. 
[00 0 5] t^L, 1, 3-^;/-fy^yKy> 

i, y^>vv>(omm^rf^\ ^^x* 

m&Kfc*'fto b^o 3ISi/^> TiOPc« 

[0 0 0 7] 7^n^T^>attJBfi#»S:«-r 

f&m* &M]£&B&^m&tot>thX\,^Z> (Mo s e r 
TPhthalocyanine Compoun 
ds, Reinhold Publ. Co. (NY) 
(1 9 6 3f) j fc^^lj: fThe Phthaloc 
yanines, CRC Press (1983 
m J ) o TiOPc©t?*W«l^m flffl 

¥3-35063 % an*##l$<08JK«i3S8c 

M?3 -5 9 0 7 7^#) &>5VM3: h y ;7/l^n 
ft»«»*>fc*>«flrffc (EP4 6 0, 5 6 5f^i) ^ 

l Mi h y nglM&S-CttT i OP c n—U^^/^ 

[0 0 0 8] 

h v^tmrnk^f^nRfcizfe^xi^ mmm 

y-r > Ky h^y^^ K£<oeje-c 

o/c^, i, 3-^ y-r y>f>Ky >v>mm*ft 

v\ Scv^Kfc&fT 5 £1^9 3X&**&K&&9« Ti 
OP cOK5gXS^g< % ffl«i45i:^9^m 
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IfLftlr^B-ftMe P c $rffifiE(C$i^-C#5J: PlCLfc 
^feir Z<Djj&XMi£lstzMe P c SrJBi^fcS^JUR 

[0 0 0 9] 

M e P c (Offiffife-SJH5g*ffiS:*3i-r-< < , &M&9i 
&fto1t1&%:. - (C = X) NH2I (5t<K XliK* 

[0 0 10] - (C = X) NH 2 

[0011] bt, l < mw~r So *i\ m 

ePc©M*SU:ov^RWt5, - (C 

= X) NH2I (5**, Xiitt^iS^Sfctt^^^lH^ 

L«>«jK(cmk#«>5. c^-cffi^-rs- (c = x) n 

H2S (5t*. XJiKSRlB^^fefi^af-^JS^-Sr^) 
*-Ct>— «S1R (C = X) NH 2 (^^> Rt* 

st, Me p c<ojR*dsftt>ss< x mmx$>z 0 ±IB- 

(C = X) NH2S**-rs<b-8-ft*3J:t//*feJ*rv 

[0 0 12] 7**=-hV^Mk UTIi^^n^ h yyu 
t) , 3-, 4-, 5-*>5b*tt6-< tttd 
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3^v/7^P^hy/K 3, 6 - i^T/t-^^r^^^ crzi 
h!i/K 4, 5-^7yU3^rv'7^D^hy/K 4 -T 
^3dr^;U^-/V7^n^Ny;K 4, 5-tfX- 

7^n^fy/K 4-^nn7^DnF!)/K 4-^oi 
u - f> y A\ 4 — ^ ;/P7i / ^rv/7^ h 

[0 0 1 31 &mTfr=**/Yb LTIS, IBjJS, IIA 

m. UBm. num. mm, ivar. ivb$l va^, vb 

VIAK, VIB#^ VIIB^fc<tWHlS(D^mTyW=r^ 

* K*sijB»*»*5 J: V^^WWttO^^feff * L 
v\ f^yff77/>3^Ktttl^ WtciWIStt* 

h\ f^y7f7-n-7 p n^v'K, <f-5^J- Y=7- 
2~Zfu7#*ci/h\ f^yfh7-n-7'h^^h\ ^ 

[0 0 14] *36Mlc*5tt<5Sl£*i> *T«*«l05F#ffi 
JMIEtrfl!V*5»-fi\ 7^n^7- >&f&\£m^t>tlZ> — 

*?-:7*U>, y ^/1^:7* U> x y h^ri/t7^l/y, 

[0 0 15] **^-C«*ffi^i-S«8t<oSJgSrjl 

^"Te^-e, M e P c OftAfl^ TiOPcOg 
fi»Sr 3 V h n — /u-T 5 r. b & "C # £ b V * 5 f iJjfttf * 
19, TA^3-^*JgjBt«r«v^-&fcaa!»*»©T i OP 
c«r, MM^fflVN^t 3ST i OP c ^rfilt 
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fifl£<0T i OP cWt)tl5,S"e7/^-;HM^^ 

[0 0 16] XK, *»WTNi, tSJKOJSrifeilJt^T 3 
0-5 0 < Cfit^ftTIPI*ORlS5iSdS^?>ix*i:t^ 

ftso-e, xjH»*»*»fe«:, 100 

[0 0 17] *^M(C»V>T, #!SWO«^«^fcWfc 

MRttfcv^ x*WjUtta>e>ii, 7^p^hy;Pii 

^/WC^tlT, - (C = X) NH 2 S*tt5ft^«*5 
<fcT//£fcteT:^~T£: 0. 2 ^17/1^ 
=^>KSr0. 1 2 5 — 4^yuo(5H355«lSt-e#6o ^ 

X«»*«d»6tt, :7*n- hy/i^i^/MctfU 5 
0 - 1 0 0 0 m 1 0>«5H#J£5|-C* 

[0018] jetc, *&w\zm\<^x, frmtkott&mfr 

AJRT/va^KjsiiJf- (C = X) NH 2 &£r*-r5{t; 

v^»-&tt, »i!)l:-«LT7^p-hy;wg, 
^P/£Ti-tt^A/-Ct>S< > *>*lM±:7*n=. h y ;UM. 

ALTt*V\ - (C = X) N 

H 2 iS«r*-r5ft-fr«*5J:tF/*fert:r v^TjMWH 

fSO^-C- (C = X) NH2«*«-r5ft^«43«t 
[0 0 19lSt - (C = X) NH 2 l^ff5^ 
«IBJt««l^+*P<. Ml7^D;/7=:y^Iij 

Qi-fZZbfrb, *&W<nJ?m^ «63KjJEftioM3ft*j5fe 

^«H<t^«l^7y^7i:7^nn h y/wSi: 
*SSJSLT, 1, 3-^*y>fy>fyKyy^ 

[0 0 2 0] ^tc, «^-3pS«3t#(co^-CttMi-5 0 
«^^K*B*#<0«fifc«, ^^BS6 1- 2 3 9 2 

4 8^#(Cf2«$nTV>^^4Me P c(D;Ky 
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US!***, #MBg 59-166959 -g-^«^E* S 
*tTV^**MePc*#K*:«W*4JifcL, SSfl© 

2 1 7 0 5 0^*^IB«SixTV^S«*Me P c OtK 

mtzMe p c lirixfev^ix^^tffflljSicftv^-cfc, 

[0021] Me P c % ^t-. T i OP c Srtf? y-v' — ft 

-21615 9*^«^E«**tTV^5«*T->'y 
I«:fttfcTiOPcSrlV^ta^o fi£ 

*n»©*jaafeici:«T i op c &mm<D®>mz£ t> as 

-To 

[0022] MePc, T i OP c SrSMfRi L 

T««f»feJB^«V^*i:#, ItUcTiOPcRSrt 

1 6 6 9 5 9^«fc£V*tt*|IB3P4 - 8 1 8 6 0 
[0 0 2 3] m^^J^r»ffi Lfc^t^fSl^i- 

[0 0 2 4] 

[IH»H*J] 

h^rv/K89. 6g, If 5 8 g^ir/n -t^^y- 
^3 8 0ml $r^M-C, %tW&. ig8Ktt£P#. MStf*5 
J:l/a«^WA«ft#<0 4 n^^icA^v jt#L 
fcas*>, a^#lgT-C77^3^i 6 0to»?Sl:S 
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>\ >*y-/U"C*»U TiOPc^rl 
2 1. 6gHf: (j|x^8 4. 4 0 :<0»0 

i/T^V (H 2 Pc) tt&mZtltefro'tto 
»*Is!0rlSliaa!T i OP cOEifr^ — V^TFL 
/io :(OalT i OP c 1 
tz 0 TIE. JttfcMl, 2 t<DticMLX*%W<0&*lT\i^Z> 

[0 0 2 5] (JtttM 1 ) HXffil 1 
V^*V^^ttrat8^UT, TiOPc^75. 5g£# 
/Co IM^ FDv7^^^ h;^H 2 Pc^tlJ$ 

H 2 P c &-S-*rrs fc«t5£<S*bfco 
[0 0 2 6] (J*«ffi|2) lllteffill |C^T:7*n^ h 

yyn 2 8 g oftt> 9 d i , ^ y-r y^r> Ky 

> 1 4 5 g SrffiV^^iK^I4RI«^ IT, T iOPciSrl 
14g#fc 0 t^l, FDv7^^^h/K*H 2 Pcd5 

l%OH 2 P c SrtttS t«£$tifco £/c, J£lSi£ 

fc i O P c l l 7 g 

**«JR;*^ h^J:^ 7lf%OH 2 
P c £^#^5<hl£^£*ifc 0 ccom^ *36W<D 
arffiHt, R*»»l:J:»)4*tfc7^=7t7^o = 

U Hd^*^ h^^h^ri/KtSJSU-CT i OPc 

[0 0 2 7] (H16«2) 7^0=h!);H28g,f 
^>fh77'h^v/Kl02. 4g,I*76. 8 gfc 
<tD5a-^PPt7^l/yi 50ml £r^i&-C x 

aSEftfl*, iafitf*5J:t/Sl*^^WAfl s f+#(04 
P77^^i:Ail, g*#fflaTT77 

fy^A7^ h\ Tirh> x ^-Cgfei^b. X 

Ti OP c$r8 0. 4g»fc (HK^ 5 5 . 8 

i OP c ^IsISf^^ — v^r^Lyto 
[0 0 2 8] (lttfl!«3) 7^d-M;H2. 8g. 
a-^ua^-^^^V15ml SrSJa"C, Sffi 

4. 7g$:tttjt 0 &V^-C, 2 0 0 < CiC#^L. 6^p 
tTV\ 1 20tCMUca-^ODt7^l/y50m 
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1 -CSfcfrLT, T i OP c C 1 2 SrWfco ftbtlltmtr 

c 

nmm (it%) ee.es 

USUI (fiS%) 6 5.6 
£/c, FD^^^r 41*{b**LfcT i 

OPc (CI) ^TiOPct'-^(O10li%(OM 
"CfcfflSftfco 3Ei-x X|R«&*lHl*fStt/3S!T i OP c 

[0 0 2 9] (J|jfe0!l3) ^^D^hy/V5. Og. T 
/^^^Ahyyh^K2. 74g % Ml. 17g 

is J:tfn — a-6. OgMit?, UMl 

ii^TT^u, n^mk. stfeo^- (n-c 4 

H 9 0) AlPc (iS^, Pcll7^ni/7 = yl4:^ 
"To WT, mm) £ 2 . lgftfc OR* 3 5 0 

[0 0 3 0] «t««4) SOS«3^*v^-CR*«rfflv^ 

ftvwttpifiiiat, i. 5 

(n-C 4 H 9 0) A 1 P cttlZtAjlfirtiiStlXffrtt* 

[0 0 3 1] (mmM4) IMJ3(^I/^T/U^^ 
A h y^h^rVK2. 7 4 g^ftfrO tCv?/V=i=. £ Af 
h7^h^^K4. 1 1 g*fflV^JEJl^ttl^««CU-C, 

- (n-C 4 H 9 0) 2 ZrP c £: 6 . 3 7 g#fc OR* 
8 7.2 o 

[0 0 3 2] (It8«5) 3Sft^U:»^TM«:ffl^ 

ftvwi^aiat, s/s^i^tossrfTvv o. 

8 %<T>n- (11-C4H9O) 2 Z r P cSrf#fc OR* 1 

[0 0 3 3] (HJSffilS) 7^n^hy;U2. Og, y 
;U7-r)Afh7xh^i/Kl. 09g, M0. 4 7 
g*5j;tf n-^*/-/V2. 4g^I-C, 

<7>ftiE£ l 6 O'Clcff-iSU ^0^6^^^^ 
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i*U K^ftftlLr, T i OP c £ 1 0. 8g £r*#/ Ce 

tirv^t, «*Wtfc**SrTiOPc (CI) 
^tTiOPc (CI) hfc 2 0 nSt%<om^^m. 

H NCI 
2.8 0 1 9.4 4 0 
3.0 19.2 1.2 

-^il^TTiftfrU gffe^)/i- (C 2 

HsO) 2 GePc$rl. 2 g (JR* 5 4 . 4 

[0 0 3 4] (H^^J6) HMHW5^»i^ry/w^=l> 
h 7^ N=*v" K 1 . 09 g<Dft*?9 f-^^-^-O^ 
= F^K1. 3 7g*rffl^fcH»M:IPI»CLr, RJC£ 
*5J:l5««i3gS:?Tofe 0 m - (C 2 H 5 0) 3 

NbPc&l. 0 & ntz 0R*3 4. 7^e/U%) e ^ 

2H5O) 3 Nb P c{l{J^/uif^ttJ$tLTV>/ e c^-o/-c 0 

[0 0 3 5] (gSJ&0lj7) 7^P^hy/H2. 8g, 
f^yf^^F^ri/Klo. 2g, M7. 8gioJ: 
Utn-^/-/H5ml^fi-C, 38«Eft*P 
^Sf+:fccfctf^;tf;^AWtt£<7)4 n 7 7 

tOi^Cgt, TM 8B^J£/S£it*L 0 Mi£ 

/-/K»U I^ii, TiOPc^ll. 7g 
mtz 0R*8 1. 3^/P%) 0 C<^7C*^Wfll[«itfWffi 

fc, XJ»»*lHlSfElliEl 1 ^I(DalT i OP cOEI 
[0 0 3 6] (|Wfi«8) HJSffi|7^»V^TR*7. 8 

t>V\Cn-*? ? s — /u«rfflv^R^«:raa»c It 6 R$ 
Mfift?*rfxofc. TiOPc£8. 6g»fc 

0R*5 9. 7*/v%) o :o^(DjcS»Wiil5 
fmgLffii:— Scb, ^S&iR*^? FD-^* 

ofc c X|R»*|HlSfBlttaST i OP c OEJSf^ 

[0 0 3 7] mmms) 7^a-M);H2. 8 g> 
f^>7h7^h^ri/Kl0. 2g % 7thr$ K7. 
8 g^oi^n-^^^y-zH 5m 1 fflj* 
Xftft£P«, ?aSf+^5J:^^^^^Al : ^t0 4 

^^^16 0^*^11, t<Dustxemm^^ 
h ^ ^ y -/ir-emfr KffiR«a. t i o p c 
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10. 9g#fc (IR*7 5. 5^-/U%) 0 ZOytmftVr 
iXttfrotZo Xj»^IU^ilialTiOPc(D 

[0038] {mmmio) mmm9^m^mr hr 

; F7. 8 gOft^lC^vXTS: Kl 2. 2gS:ffl^ 
fcK*H4W«^UTKl6«:m\ TiOPcl2. Og 
&ntz (Jfcsp8 3. 3^yu%) b r<0^«?07C*5>W 

(i«WS*l,**^^o Xj|ft*»*[Hltff|Ij|ia^T i 

0 P c odtfr^ — >-2r;^ Lfc 0 

[0 0 3 9] (H*fc0ij 11) 7^n^Mj;H28g, 
f^yfh7^h^v/K89. 6g, KX5 8g$riI 

T-e^^^^^r i 6 0TCO#J*Sl3i?tU ^^1S-C6^ 
r^Sl^^itfco ^Tt, v?^/^M7; K3 0 
Oml^rAnx, fctRSr^iBLfco #CV^, tfcJSSf^Tir h 
^ * y -/v-Cffif^ U K2gffi*m, T i OP c$:8 

1 gSf: (W5 6. 3^/v%) . z<n&f&!&}<Ojtmfr 

[0 0 4 0] (H%9J 12) 7^P^M1/H28 g> 
^yrh7^h^^K89. 6 g> R«5 8 g*5j:T>* 
N-^;Ut c D y Ky5 0 0ml ^tlt, HM*»* iS 

^^i:Aix, Jf#Lft#fc, ii#I^T-C77^^^ 
1 6 Ot^WCil, -t<^«affit?6«FMRiS*^o 

**/-/u-C8c»Lfco XSK*ft«. TiOPc£9 
9. 8g|f: (JRSP6 9. 3^e/W%) c 

it/FD^**^ P v/T^^li 

[0 04 1 ] (HJSW 13) :7*p~hyA-5. Og, 
f^>rh77'h^v'K3. 6 5 gjoJztfn / 

Lfctf*^ 6*#1«T-C77^3rt8««rl4 5tl: 
*PJR*S1* U^lo 7^^7^SAW^7^-7^ 
^Sr77^3rtS»fl:»AlWb, -t^i&S-C6i* 

* * / ufcm, U t i o p c & 

4. 2g#fc (JR^7 4. 7^rA-%) o Z<D±!$yo<D7z 
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(H 2 Pc) tttttHSix^o^o XJ»» 
^tRmnamr i OP c<D|fil^^->S:^Lfc 0 

• [0042] (£*« i 4 ) hikm 1 3 1 mmnRfc? 

7^^Cf^yr h7^h^v^K3. 6 5g$rtt^ 
-3 3t»V^7>^^78ml^xi, «»LW« 

L> 7^n^hy^5. 0g^i:r>'n-^^^y-/u6 
7t 0 ms^i i 3 tmmtztiim&ftox^ t i op c £ 

4. 3gW: (iR*7 6. 4%) 0 COj^mti, :7 * 
p~ h y;^7^7i5$f^in, 3 - 5 

Stt^fiKSlC *f ijffl L fc t <D -e £> £ C £ Sr^ L T t ^ 0 
[0 0 4 3] (H^^lJl5) 4 - t -7^/1-7? P~ h 

y/n 8. 4 g% ^^>y^ h^yh^-y Kl 0. 2 g. 

^*7. 8 g*3£0<n ^ /W 5 m 1 

( t -C4H9) 4 T i OP c £ 1 3. 8 g#fc 0 r 

[0 0 4 4] (SllSffill 6) Sllfeffljl 5id^tNT4- t 
-^f^7^ d= hy/H 8. 4 gOft^«9 {C4 - n - 
^7^n-MI;H8. 4g^i«^l« 
LT S (n — C4H9) 4T i OP c^rl 2. 6g#t, 

[0045] mmmi 7) n^di 5tc^^r4- t 

-7'f/V7^n^i M/H8. 4 g <Dftt> 9 4 - n - 
7'h^7^n^hy;U20. 0g^V^Wl«« 
CUT, ( n — C4H9O) 4T i OPc^rl 3. 6g|f 

[0 0 4 6] (Jttt«|6) 4 - n p^ h 
y^2 0. 0gioJ:i;a-^nDt7^1/yi5ml^ 

^TTElfbf^^4. 7g*SS*DL3t 0 »CV^"C, 2 0 
ft^PL, 7J^7-/U3 0ml^Di, ^ricLfettRS:^ 
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# 7 * U (n-C 4 H 9 0) 4 T i OP c £r 
9. 2 g# tz 0 :<OFDv7^^ h/^>e>> T i O 

[0 0 4 7] (H*«18) ^f^T h7/h^V Kl 

0. 2g,TirhT5K7. 8 g *3 £tfn -tf-^ * / - 

>v \ 5 m i «:*a-e, «8fE?&ai«, iastf*3<t 

I/li^xiAf W# 4 n 7 7 ^ ^ CAti, MWVte 
&<o. li#iMTT7 7^^$rl 3 0t«i:g 

8g£rjtJ0x., 1 5 O^OSJSiaft-rei^MS/SSrtTo 

S U X2ft*«, TiOPc^l 

1. 9g#fc (1R*8 2". 6^-^%) . :o«!»07C 

J;(;FD-77^^ h /I'd* 7* n s^T — Vfci: 
tttUS*i*^ofe 0 X*»*HWBttaa!T i O 

P c <D&ffis<? — ls*7F\*,1to 

[0048] (mmm 19) s 

g> f^Vfh7^h^v'Kl0. 2g, ftS*9. 
1 g*5J:t5n-^y-/Wl 5ml Sr*fi-C, Jt#», 
31SfE?&a*, ^fhfc^tf^tf^A^tt^^ P:7 
7^3i:An, «#U*3^6, S*»ffl*Tt77^3 
Srl6 0t<DW:ilU *Ofi*-C6l*imRjESS-e- 

V, ^/-/P-CffifrU XSK««, TiOPc^r 
9. 2g#f: (JR*6 3. 9^/U%) . ~<D±j&%o<Dk 

S*tft*»ofc p £fc. Xl^dliffilialT iOPc 

[0 0 4 9] (HlS0ij2O) jat«19|:»V^tWR 
Jfc^ftfcfM^tf-T-fe K9. 0g&ffl^*:«*m 

»IT, TiOPc$:9. 8g#fc- (iR*6 8. 1 
0 C^*ri»05c*»«fll[ttW-»«[i:--*L, 

*®*fElttaS!T i OP c<D0^-^ — >-£7^bfc 0 
[0 0 5 0] (HJSW2 1) 7^n=M/H2, 8 
g, f^yrh7^hdrv'K9. 3g,^6. 0 g jo 
i^yv?/UT;V3- A- 3 8 m 1 £r^T% 51 

* = fcA*t, II#i^K'7 7^^^ 

l6 0t(^Wl:il, *^ffl*-C2B»MRJS**fc. 
^^yw^i*L, X£&BM£> TiOPc^io. 

5g (1R*7 2. 9^A-%) #fc 0 r<OM#)(7)%^ 



(8) M?6- 2 9 3 7 6 9 
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[0 0 5 1 ] (H2S0U2 2) HJfeWll T#*:T i OP c 
4 0 g£9 8fi4%a^4 0 0ml fc*ftT-«8#U 
SMcl 6 0 0m 1 ^i:3 OMf LtiTtto £/*L 
fctt««:5WJU mSTk&m^x* 

-C^fC&f^U ^x. 7 h^-^i0 5g^|/t 

5 0 g ^6 0tOl^^-e 2 4 W^l 
fco tttfcbfcT i OP c 0. 36g, 1. 2 3li%0 

W-/Ufil**15g (^DD^y/l, 1, 

*-X«icttiMK ^yhv'x-^sefflMt 
= — «:/BV^TSMJ , tt*U ^ffO. 5 M mO 
2 0 7. 5 W , 2 8. 6° ^TiOPcl:fi@t5±fc 

[0 0 5 2] 




[0053] x*mztiz>mffiffimm9 g . ^y^-*^ 

0) 10g, ^na^^y/^ap^y^y^gjl 
7 3 g^P,/^tf«SSM^3-^-^v^ 

m^mmyttixommmmt ur^e^s (Ei /2 ; 

e r g/cm 2 ) «r»Ktt9«tOfl3SB UNn««K«s 
MEPA8 1 0 0) KJ: SSISLfco -f ftfrfe* «F3r 
T-7KV©3BtiS|[tlCj:»)«)t#SrfftS*, 5?> 
MW^ftJSU &t^-C\ iSl7 9 0 nm, Ml/iW 
/cm^»feMlOWU *ffi«ffiO«SS:ffl 
Sit, (E1/2; e r g/cm 2 ) 

-T 0 r0^1^fIM^Ei/ 2 li2. 8erg/ 

1/2; cm 2 / erg) SrTIBttittW 7 t -&t>^ B3I: 

^ffi^&^fca^T i OP cte'&#:<D&riZ&\Z£ 
9#fclMfb{b*«**tFaS!T i OP ci^itUTii5^ 

[0 0 5 4] (Jfc<R«7) jfc«#|3 fcB8i:Lt»fcT 
i OP c 4 0 gSriafi«2 2tM«i:tTTi/y K^- 



(9) 



%fffl¥-6 - 2 9 3 7 6 9 
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* h^m^m\ mitt?**? btr—*<D—to&m.itki,* 

207. 5°, 28. 6° ^TiOPc|:g@«±fc 

MJg*ftt?»fcoST i op c tcjtur^o^fli-efco 
<bfl2*««r*troa!T i OP c<D«an±**W<z>M3ftfr 

fef#fca^T i OP clCittt^Si^^^^fc 

[0055] (isjsw 2 3 ) mmm 2 2 -emit > v 

>T — * 5 0 g £^@7k 3 6 0ml (CjBS U *vU h - 
^on^y2 7m 1 ktitfLX^ «#L&*Sfc6 Ot: 

fc^BUU ^^/-/K^S^ SilTTiOPc 
^r^feo :<Z)TiOPc^l\ IWl2 2^Piia 

*fB"Ctt, 2 6 2 7. 3° ^TiOPclcg@t^±f: 

«*ffOEi/2ttl. 7er g/cm 2 -C$)of: e t/c, 

r) o ^««*JI*J J: 

ig^t^DiT i OP di«(D^lcJ;t)#t 
D^T i OP c\Zfr\^Xmffi&X&ZZk&WbfrX&> 

[0 0 5 6] (Jfc«0!)8) Jtttm-CWfc*:*-? h^r- 

^5o g ^ mmm 23 1 mmz. ur^s^^m u 

JBlelSfElli, SHfcW2 3 tiC< , 2 0 2 7. 3 9 |:T 
i OP clc&@^£^fc£v/^/u£^U DS!3ISfi» 
-C^ofc 0 rOt^IMOEi/ 2 |j:2. Oerg 
/cm 2 -C^«9, g£*K0O2 3Tf1^LfcS^K«ft# 
OT i OP cfcJfcLT#ofc«-C*>ofc 0 ^3t« 
Jtftj»*H16«|2 3 b&t>-&* 04I^U» H4^ 

HiOP c<0««J4**M<D«3g*j5fe"T?»^DaT i 
OP clJUtUTJUSr. kt>mbfrX*>Zo 

[0057] (mmm2 4) mmmixmtzr i op c 

£H5|sf<!: LT/BV\ 1 0-«h-yKDl^T, 0. 05n 
m/ s<DM%&&-?. Tj\s^~VJ±^>< ? — y J ;VJ*±. 

0. l^m^JI^TiOPcIfMSfil 
iLTJBricLfco wO«ffir*±JB±|c:||Jfiffl|2 2 <h^« 

*tt«r»fc 0 »cv>-c, n*«2 2 r<om 

^i^T i o P c It, ttffittj&fl^jftttofflKlc J: «9 
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«3t#<DEi/ 2 *5J:^«;«t«co«lHltt, H*£#J2 2 £ 

i OP c.I«RS:t»*4ii U^«^-^St«3t*J-* 

i OP cfcJtLTiMtt h&W<bfr~?&Z>o 
[0 0 5 8] (Jt«0J9) Jfc(M»3-C»fcT i OP c £ 
«»i LTfflV^«^4HlSffl|2 4 tn*i:LT«f? 
WBttfr&ffrSU E,/ 2 *5j:tf##^£fcy£Lfco 
r<o«^^K«3t»<OEi/ 2 feJ:ir»3t««o«ftii, 

IfcSRfMk-frWSr-S-tfT i OP c ofl8ffii*«^oM3g* 
TlItT i OP ctCjtLT^Sr t*SM?>^-e*)5o 

[0 0 5 9] mmW2S) H»W2 2-C#^7^s/K 
^FWOfeiTiOPclg, 14lI%iD^ 
y:r*7vM#fli C (*) *#»tfc», ^n>2 0 0] 
mt5^nn^^y/i, 1, 
* ^-Sig^ 1 4 gte£Tftf9* tf— XSr-^a*— XJE 

-tffl^TRlIWSl 0/imi:WJ:9i:8*U * 

E 1/2*3 J: S»W2 2t^fi 
fa£^U TlB*t«#Jl 0"Cf^*bfc«^X**ff^ 
JtLT **M^»3S^ffi"C»^T i OP 

O-g-^fef-ct^mSlfWk^Sr^tpT i OP ciiitLT 

[00 6 0] (Itftffil 1 0 ) Itttffil 3 -C#*lT i O P c 

urfflt^»^ttsiifi«2 5 tmmzi,xm* 

¥X«#**rffraU E 1/2*5 J:W»3K«««rJ!l3EL 

fc 0 CO«^¥K«t«ffOE i/2*5 ^t5»*«ft^«|Rl 

<fc 6**flsfls-Mfct*trT i o P c o««tt;«&0,a>ai 
^xmtzT i OP c IcitLT^S^ri^^Tfc 

So 

[0 0 6 1] 

imw<r>®)m si^mmis-ftx ?iz y *$£w<o&m7 * 

m^nmmxftx&tonwmxmzxvmtz&j&y* 

mi] **«osas«it?»fcoaT i opcoxh 
[02] *&m<Dnmm2'?ntz0mT i opcoxs 
[g]3] *&m<Dmmm2 2&&Tfit&M7-emit*m 

T i O P c 0#ft«l£tt»"C*>£. 
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